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1. 

FILTERELEMENT FOR DISC DRIVE 
ENCLOSURE 

BACKGROUND 

Disc drives are sensitive to moisture, chemical contamina 
tion, and particulate contamination. Chemical contaminants, 
Such as hydrocarbons and acid gases, can condense onto a 
disc and degrade the head/disc interface and possibly corrode 
the heads. Particulate contaminants can lead to head and 
media scratches, and can cause read/write errors and can lead 
to interface failure and head crashes. As the drive heads 
become Smaller and areal densities increase, disc drives are 
more Susceptible to these contaminants. 
Most current disc drives include a filter to remove particles 

(i.e., a particle filter) and a filter to remove gaseous contami 
nants (i.e., a chemical filter). The chemical filter typically 
includes activated carbon. It is well known that a life span of 
a chemical filter is limited by the amount of adsorption mate 
rial (e.g., the activated carbon) and its Surface area available 
for adsorption. With the continuing tendency to increase areal 
densities of disc drives and to reduce their size, having a 
relatively small chemical filter, with a relatively limited sur 
face area for adsorption, may result in potential Susceptibility 
to contaminants. 

Breather and recirculation filters have been used in hard 
disc drives for removing contaminates. Typically, recircula 
tion filters have been included to remove unwanted particu 
lates. They are not, however, typically suitable for removing 
organic vapors since they do not have a capacity for perma 
nently adsorbing organic vapors. To provide enhanced 
organic vapor removal, activated carbon or other adsorbent 
material has been used in recirculation filters as well as 
breather filters. For example, activated carbon in the form of 
granules or fiber can adsorb and remove organic vapors from 
the air within a disc drive housing. 

The present disclosure provides a recirculation chemical 
filter for inside disc drive enclosures. 

SUMMARY 

One particular embodiment of this disclosure is a filter 
element for a disc drive enclosure, the filter element compris 
ing a body having a surface area to Volume ratio of at least 
100/m and a self-assembled monolayer to adsorb volatile 
contaminants on the body. The body may comprise, for 
example, activated carbon, silica gel, an aerogel, activated 
alumina, Zeolite, clinoptilolite, clay, iron oxide, magnesium 
percarbonate, or ion exchange resin. The self-assembled 
monolayer may include a terminal hydrocarbon, terminal 
ketone, terminal alcohol, terminal amine, or a terminal Sulfur 
functional group. 

Another particular embodiment of this disclosure is a recir 
culation filter element for a disc drive enclosure, the filter 
element comprising a body having a surface area to Volume 
ratio of at least 600/m and an oleophilic self-assembled 
monolayer. The body may comprise, for example, activated 
carbon, silica gel, an aerogel, activated alumina, Zeolite, cli 
noptilolite, clay, iron oxide, magnesium percarbonate, or ion 
exchange resin. The self-assembled monolayer may include a 
terminal hydrocarbon, terminal ketone, terminal alcohol, ter 
minal amine, or a terminal Sulfur functional group. 

Yet another particular embodiment of this disclosure is a 
recirculation filter element for a disc drive enclosure, the filter 
element comprising a body comprising a Zeolite and a self 
assembled monolayer, such as an oleophilic self-assembled 
monolayer. 
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2 
These and various other features and advantages will be 

apparent from a reading of the following detailed description. 

BRIEF DESCRIPTION OF THE DRAWING 

The disclosure may be more completely understood in 
consideration of the following detailed description of various 
embodiments of the disclosure in connection with the accom 
panying drawing, in which: 

FIG. 1 is a perspective view of a data storage device, 
particularly, a disc drive. 

FIG. 2 is a schematic perspective view of a first embodi 
ment of a filter element. 

FIG. 3 is a schematic cross-sectional view of a second 
embodiment of a filter element. 

DETAILED DESCRIPTION 

The present embodiments relate most generally to a disc 
drive with a filter element in the disc drive enclosure. The 
filter element is configured to remove chemical contaminants 
from the internal disc drive atmosphere, particularly, to 
remove organic vapors and droplets, such as lubricant vapors 
and droplets from the internal disc drive atmosphere. The 
filter element includes a self-assembled monolayer (SAM) 
coating on a high Surface area to Volume ratio adsorbent or 
absorbent material, such as Zeolite. 

In the following description, reference is made to the 
accompanying drawing that forms a part hereof and in which 
are shown by way of illustration at least one specific embodi 
ment. The following description provides additional specific 
embodiments. It is to be understood that other embodiments 
are contemplated and may be made without departing from 
the scope or spirit of the present disclosure. The following 
detailed description, therefore, is not to be taken in a limiting 
sense. While the present disclosure is not so limited, an appre 
ciation of various aspects of the disclosure will be gained 
through a discussion of the examples provided below. 

Unless otherwise indicated, all numbers expressing feature 
sizes, amounts, and physical properties are to be understood 
as being modified by the term “about.” Accordingly, unless 
indicated to the contrary, the numerical parameters set forth 
are approximations that can vary depending upon the desired 
properties sought to be obtained by those skilled in the art 
utilizing the teachings disclosed herein. 
As used herein, the singular forms “a”, “an', and “the 

encompass embodiments having plural referents, unless the 
content clearly dictates otherwise. As used in this specifica 
tion and the appended claims, the term 'or' is generally 
employed in its sense including “and/or unless the content 
clearly dictates otherwise. 

Spatially related terms, including but not limited to, 
“lower”, “upper”, “beneath”, “below”, “above”, “on top”, 
etc., if used herein, are utilized for ease of description to 
describe spatial relationships of an element(s) to another. 
Such spatially related terms encompass different orientations 
of the device in addition to the particular orientations depicted 
in the figures and described herein. For example, if a structure 
depicted in the figures is turned over or flipped over, portions 
previously described as below or beneath other elements 
would then be above those other elements. 

Referring to FIG. 1, a top perspective view of a disc drive 
or data storage device 100 is shown. Disc drive 100 is pro 
vided to show an exemplary environment in which various 
embodiments of the present invention can be practiced. It will 
be understood, however, that the claimed invention is not so 
limited. Disc drive 100 includes a housing 102 typically 
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tural body having a surface area to volume ratio of at least 100 
m/m and a self-assembled monolayer to adsorb volatile 
contaminants on the body. 

2. The filter element of claim 1 wherein the body comprises 
activated carbon, silica gel, an aerogel, activated alumina, 
Zeolite, clinoptilolite, clay, iron oxide, magnesium percar 
bonate, or ion exchange resin. 

3. The filter element of claim 2 wherein the body comprises 
a Zeolite. 

4. The filter element of claim 2 wherein the body comprises 
a plurality of particles molded to form the body. 

5. The filter element of claim 4 wherein the body further 
comprises a resin binder. 

6. The filter element of claim 1 wherein the self-assembled 
monolayer comprises reactive organo-silane or reactive mer 
capto compounds. 

7. The filter element of claim 1 wherein the self-assembled 
monolayer comprises a terminal hydrocarbon, terminal 
ketone, terminal alcohol, terminal amine, or a terminal sulfur 
functional group. 

8. The filter element of claim 7 wherein the self-assembled 
monolayer comprises a plurality of different terminal func 
tional groups. 

9. The filter element of claim 1 wherein the self-assembled 
monolayer comprises a fluorinated silane. 

10. The filter element of claim 1 wherein the body has a 
surface area to volume ratio of at least 250 m/m. 

11. The filter element of claim 1 wherein the self-as 
sembled monolayer further accumulates and/or sequesters 
particles on the body. 
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12. The filter element of claim 1 wherein the self-as 

sembled monolayer is oleophilic. 
13. The filter element of claim 1 wherein the self-as 

sembled monolayer comprises reactive organo-silane or reac 
tive mercapto compounds. 

14. A recirculation filter element for a disc drive enclosure, 
the filter element comprising an adsorbent or absorbent struc 
tural body having a surface area to volume ratio of at least 600 
m/m and an oleophilic self-assembled monolayer. 

15. The filter element of claim 14 wherein self-assembled 
monolayer comprises a plurality of terminal functional 
groups selected from the group consisting of hydrocarbon, 
ketone, alcohol, amine, and sulfur. 

16. The filter element of claim 15 wherein the self-as 
sembled monolayer has a chemical affinity to particulate. 

17. The filter element of claim 14 wherein the self-as 
sembled monolayer comprises a fluorinated silane, a reactive 
organo-silane or a reactive mercapto compound. 

18. The filter element of claim 14 wherein the body com 
prises activated carbon, silica gel, an aerogel, activated alu 
mina, Zeolite, clinoptilolite, clay, iron oxide, magnesium per 
carbonate, or ion exchange resin. 

19. A recirculation filter element for a disc drive enclosure, 
the filter element consisting of a structural body comprising 
an adsorbent or absorbent material and having a surface area 
to volume ratio of at least 100 m/m, and a self-assembled 
monolayer on the body, and optionally a fibrous enclosure 
around the structure body and the self-assembled monolayer. 
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